ABSTRACT. A study is made of the propagation of Rossby waves in a stably stratified shear flows. The wave equation for the Rossby waves is derived in an isothermal atmosphere on a beta plane in the presence of a latitudinally sheared zonal flow. It is shown that the wave equation is singular at five critical levels, but the wave absorption takes place only at the two levels where the local relative frequency equals in magnitude to the Brunt Vaisala frequency. This analysis also reveals that these two levels exhibit valve effect by allowing the waves to penetrate them from one side only. The absorption coefficient exp(2) is determined at these levels. Both the group velocity approach and single wave treatment are employed for the investigation of the problem.
INTRODUCTION.
Longuet-Higgins [1-2] used the Rossby B-plane approximation to investigate the propagation of planetary waves on a rotating sphere.
He also studied the characteristic feature of westward propagation of these waves in an unbounded ocean, and also established the existence of a cut-off frequency due to tidal effects above which these waves cease to propagate. Subsequently, Debnath [3] has also investigated the long period response of an unbounded B-plane ocean with bottom friction to initial disturbances of wind stress applied at the free surface of the ocean. He also studied the free and forced barotropic motions produced by stationary or travelling atmospheric winds.
In atmospheric studies, there has been considerable attention to the vertical propagation of Rossby waves, including the interaction between Rossby waves and zonal currents. In a classical paper by Charney and Drazin [4] , it was shown that effect on the vertical propagation of Rossby waves of zonal flows in the Earth's atmosphere was to make the dominant planetary waves evanescent in the vertical direction, so that the winds simulate a quasi-solid boundary which prevents the vertical propagation of the large flux of wave energy from the lower to the upper atmosphere. Subsequently, Dickinson [5] studied the behaviour of waves at a critical latitude where the speed of the zonal flow matches with the wind speed in the case of Rossby waves. He has also pointed out the existence of critical latitude which occurs at the intrinsic frequency d O, where the northward transfer of zonal momentum experiences a finite jump.
Later on, Lindzen [6] has shown that a transfer of wave energy and momentum to the wind may take place at such latitudes in a manner which is somewhat similar to the critical layers for gravity waves in a vertically stratified shear flow studied by
Booker and Bretherton [7] . We next impose a small perturbation with respect to the equilibrium state, so that it induces changes in pressure, density, and velocity fields given by P Po Also at these critical levels, an absorption coefficient exp(2u) is obtained. In this way, we have used Rossby wave problem as an example to demonstrate that the normal mode solution with critical level behavior in some cases bears no resemblance to the initial value problem, not even in the infinite time limit.
